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Recent advancements in electronics and electroengineering along with new developments and improvements of various optics allow us to explore a new construction of highly sensitized polarization-based microscope with excellent detectability (1, 3, 5, 6, 10) . However, critical selection of each optical component is essential before designing bigins.
We therefore set our goal for this superscope as followings:
1. To achieve high resolution and detectability, all optical components must be mounted exactly on the durable, vibration free optical bench. We designed a solid bench specifically for this purpose. It employs a 130 cm strain-free rail and weighs 200 kg. As shown in Figs. 1 and 2 , all optical components are carefully aligned on the rail and the microscope is placed on the heavy duty table which stand on sand boxes to minimize possible vibration.
2. All optical lenses including Apochromatic 60X objective lenses (K. K. Nikon, Tokyo and Olympus Optical K. K., Tokyo) and the rectifier (7) (K. K. Nikon) are hand selected. Strain free lenses with high numerical apertures are collected for this microscope. Because the sensitivity of the TV-camera (Hamamatsu Type C-1, ,000, Hamamatsu Photonics, Hamamatsu) and its control system including sharp cut-off, image enhancer and modulator is highly developed, we inserted zoom lens with the zoom ratio 1.25X to 6.5X to match the image quality of the VTR system.
3. Because both a high Extinction Factor (IJ~/I1 =104 or more) and high transmission of polarized light is essential to enhance the accurate detectability of weakly birefringent specimens, we selected GlanThompson prisms (S-quality; Karl Lambrecht Co., 4318 N. Lincoln Ave., Chicago, IL 60618. No alternative is available from another Company) as polarizers for transmitting and vertical illuminations. Third prism is used as an analyzer.
4. To 'minimize the background noise, a cold halogen lamp (150 W; Phillips Co., Germany) combin- 2, 4, 8) . However, the gold particles in colloidal state are not easily detected with usual microscopes which commercially available. Thus we inserted the special epi-illuminating system with Glan-Thompson prism to visualize dichroic gold particles with a diameter of 5 nm or less, and also managed to record VTR for further computer graphics.
6. In addition to the general observation, we added a photoprocessing system as well as a high fidelity VTR combined with the Hamamatsu C-1,000 model for image processing. So far, the Hamamatsu C-2,400 model also work well occasionally but we feel this model requires improvement.
7. This microscope is essentially a highly sensitized polarization microscope (6, 9) , but it can easily Nikon, Yokohama Factory). It is combined with Hamamatsu C-1,000 type SIT camera (Hamamatsu Photonics, Hamamatsu) which can be switched to photomicrographic recording system by rotating 90° of the supporting device. Optical bench, 130 cm high and weighing 200 kg, was mounted on a heavy duty wooden bench which stands on sand boxes to assure that it is vibration free.
be converted to DIC (Differential Interference Microscope) by inserting two Wollaston prisms into the optical path. Examples are shown in Figs. 3 and 4.
8. In addition to the above targets for designing the microscope, we intended to construct a microscope as a simple, stable and easy machine for Ph. D. Course students to operate.
So far, we are satisfied with the performance of this microscope even though we feel further modification, as well as improvements, are required for the VTR image processing. Practical application of the " optical stain" or labelling cytoskeletal components for non-fading immuno-gold particles ranging from 5 to 20 nm as markers is an important contribution of this microscope.
However, we are still working to increase the applicability of this microscope. This super sensitive microscope is available from the Nikon Engineering Co., Sakae-ku, Yokohama by special order. It is also noted that the second model, eqipped with UV microbeaming instead of the position of vertical polarized illuminator, is in good working condition at the Department of Pathology, Mie University School of Medicine.
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